Genetic therapy for vein bypass graft disease: current perspectives.
Although continued progress in endovascular technology holds promise for less invasive approaches to arterial diseases, surgical bypass grafting remains the mainstay of therapy for patients with advanced coronary and peripheral ischemia. In the United States, nearly 400,000 coronary and 100,000 lower extremity bypass procedures are performed annually. The autogenous vein, particularly the greater saphenous vein, has proven to be a durable and versatile arterial substitute, with secondary patency rates at 5 years of 70 to 80% in the extremity. However, vein graft failure is a common occurrence that incurs significant morbidity and mortality, and, to date, pharmacologic approaches to prolong vein graft patency have produced limited results. Dramatic advances in genetics, coupled with a rapidly expanding knowledge of the molecular basis of vascular diseases, have set the stage for genetic interventions. The attraction of a genetic approach to vein graft failure is based on the notion that the tissue at risk is readily accessible to the clinician prior to the onset of the pathologic process and the premise that genetic reprogramming of cells in the wall of the vein can lead to an improved healing response. Although the pathophysiology of vein graft failure is incompletely understood, numerous relevant molecular targets have been elucidated. Interventions designed to influence cell proliferation, thrombosis, inflammation, and matrix remodeling at the genetic level have been described, and many have been tested in animal models. Both gene delivery and gene blockade strategies have been investigated, with the latter reaching the stage of advanced clinical trials.